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Purpose: The purpose of this study was determination of the expansion rates relative to the size of the common iliac artery
(CIA) after elective placement of a straight aortic tube graft for an infrarenal abdominal aortic aneurysm (AAA).
Methods: Between January 1993 and December 1997, 74 men (mean age, 69 years) with AAA underwent surgical repair
with a straight tube graft. All patients underwent preoperative and postoperative computed tomography (CT) scans. The
mean follow-up period was 68.3 months. The preoperative CT scan revealed a dilatation of at least one of the two CIAs
in 32 patients (43.2%; group A). Within this group, the CIA was ectatic (12 mm < diameter < 18 mm) in 13 patients
(subgroup A1) and aneurysmal (diameter >18 mm) in 19 patients (subgroup A2). The diameters of both CIAs were
normal (diameter <12 mm) in the other 42 patients (56.8%; group B).
Results: Two patients (2.7%) in group A2 needed reoperation because of expansion of the diameter of the CIA; the
preoperative diameter of the CIA in both patients was 30 mm. The diameters of the CIA aneurysms in the 17 other
patients in subgroup A2 were smaller than 30 mm on the preoperative CT scan. After aortic surgery, the sizes of these
aneurysms remained stable the first 5 years and reached a diameter of 30 mm on the CT scans obtained 7 to 8 years after
surgery. Overall, 10 of the 74 patients (13.5%) had a CIA aneurysm develop that was smaller than 30 mm in diameter
(mean diameter, 19.2 mm) 7 to 8 years after aortic surgery. The presence of a celiac aorta dilatation greater than or equal
to 25 mm was the only statistically significant factor predictive of postoperative expansion of a CIA dilatation (P  .03).
Conclusion: Straight aortoaortic tube grafts are indicated for CIAs with diameters smaller than 18 mm. Aorta biiliac
bifurcated grafts are justified when the CIA diameter is between 18 and 30 mm, when the patient’s life expectancy is
longer than 8 years, or when the diameter of the celiac aorta is greater than or equal to 25 mm. A CIA aneurysm greater
than or equal to 30 mm should be repaired during the same operative session as the AAA with placement of an aorta biiliac
bifurcated graft. (J Vasc Surg 2002;36:982-7.)
The proportion of aortoaortic tube grafts compared
with aorta biiliac bifurcated grafts placed during elective
repair of infrarenal abdominal aortic aneurysms (AAAs)
varies in the literature from 0 to 85%.1,2 After aneurysmal
rupture, placement of a tube graft reportedly shortens the
operative time and reduces operative blood loss.1,3,4 Use of
tube grafts instead of bifurcated grafts during elective AAA
surgery is more controversial. Certain authors consider
placement of an aortoaortic tube graft easier than place-
ment of an aorta biiliac bifurcated graft. Along with short-
ening the operative time, tube grafts are claimed to elimi-
nate the risk of venous or ureteral injury during dissection
of the common iliac arteries (CIAs), reduce the risk of
postoperative sexual dysfunction, and reduce postoperative
complications specific to graft limbs (thromboses and anas-
tomotic aneurysms).3,5-10 Other authors prefer aorta biiliac
bifurcated grafts, claiming that such prostheses permit
treatment of the atheromatous lesion of the aortoiliac junc-
tion while preventing aneurysmal change in the CIA during
the same surgical session.1,7,9,11
This retrospective study was conducted to determine
the outcome of the CIA after placement of an aortoaortic
tube graft during elective surgical repair of AAA. Particular
attention was paid to determination of those cases in which
aneurysmal change of the CIA might justify first intention
placement of an aorta biiliac bifurcated graft.
MATERIALS AND METHODS
This retrospective study covered all patients at a single
institution with placement of an aortoaortic tube graft
during elective surgical repair of AAA between January
1993 and December 31, 1997. To permit evaluation of
change in the diameter of the CIA, only patients for whom
both preoperative and postoperative computed tomo-
graphic (CT) scans were available were included in the
study. Patients for whom no preoperative CT scan was
available, patients who had received an aorta biiliac bifur-
cated graft, and patients who had undergone surgery for a
ruptured aneurysm were excluded from the study. During
this period, 246 patients underwent surgery for an aneu-
rysm of the infrarenal abdominal aorta: 41 patients needed
emergency surgery for a ruptured aneurysm, and the re-
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maining 205 patients had elective surgery. Of these 205
patients, 135 (66%) had a tube graft and 70 (34%) had a
bifurcated graft. In general, patients with an iliac aneurysm
or stenosing iliac lesions were treated preferentially with a
bifurcated graft. However, no formally defined selection
criteria for bifurcated or tube grafts existed, which was the
reason for this study. Among the 135 patients who received
a tube graft, five patients had no preoperative CT scan study
and 15 others had no postoperative CT scan study (because
of patient refusal, renal failure, or deterioration of general
health condition). During the follow-up period, four pa-
tients were lost to follow-up, and no postoperative CT scan
studies were available for the 38 patients who died. This left
a total of 74 patients who were eligible for this study, all of
whom underwent a postoperative follow-up CT scan dur-
ing 2001.
All 74 patients in this study were male. Although 11 of
the 135 patients who received a tube graft were women,
none could be included in the study: two were lost to
follow-up, five died, and four had no postoperative CT scan
study. The 74 men entered in the study had a mean age of
69 years (range, 48 to 85 years). Thirty-one (42%) had
arterial hypertension, five (7%) had diabetes, and 22 (30%)
had hyperlipidemia. Tobacco use was noted in 46 patients
(62%), and 17 patients (23%) had occlusive disease of the
lower limbs. Thirty-one patients (42%) had a history of
myocardial ischemia, and 11 (15%) had a history of cere-
brovascular accident. Presence of an aneurysm at another
site was not sought systematically. Nevertheless, analysis of
the histories and follow-up data for the 74 patients revealed
the existence of polyaneurysmal disease12 in eight cases and
isolated aneurysm of the thoracic aorta in four cases.
Measurements were made on contrast-enhanced ab-
dominopelvic CT scans. The preoperative and postopera-
tive studies were performed with the same technique with
transverse sections every 5 mm. Accurate measurement of
the diameter of the CIA is difficult because this artery is
often sinuous. Measurements were made manually and at
the same level for each patient on the preoperative and
postoperative scans. The diameter was localized on the CT
scan film with a compass and was transferred to the corre-
sponding centimetric scale. Only the maximum measured
transverse diameter of the CIA was retained for study
purposes. The diameter of the celiac aorta at the origin of
the superior mesenteric artery was also measured on the
preoperative CT scan. The measured diameter of the celiac
aorta was used for comparison of the evolution of the
diameter of the aorta in a nonaneurysmal zone with the
evolution of the CIA. This measurement was made at the
origin of the superior mesenteric artery because it is an
easily located and stable anatomic landmark that allows
successive measurements on the preoperative and postop-
erative CT scan films. CIA aneurysms and ectasia were
defined according to the criteria of the Ad Hoc Committee
on Reporting Standards of the Society for Vascular Surgery
and the International Society for Cardiovascular Surgery.13
The normal diameter of the CIA measured on CT scans
ranges from 11.7 to 12 mm in men.14 The CIA was
considered ectatic when the diameter was between 12 and
18 mm and aneurysmal when its diameter was greater than
or equal to 18 mm. The 74 patients in our study were
divided into two groups: group A consisted of the 32
patients (43.2%) with enlargement of at least one of the two
CIAs on the preoperative CT scan, and group B consisted
of the 42 patients (56.8%) in whom both CIAs were of
normal diameter on the preoperative CT scan. Among the
patients in group A, the CIA was ectatic in 13 cases (sub-
group A1) and aneurysmal in 19 cases (subgroup A2).
Table I summarizes the preoperative distribution of all 74
patients as a function of CIA diameter.
Statistical analysis. Qualitative variables were com-
pared two by two with the 2 test or Fisher test, as appro-
priate, when the theoretic sample size was smaller than than
five. Variables analyzed in this manner included the distri-
butions for history, the presence of calcifications, the devel-
opment of an anastomotic aneurysm, and presence of
polyaneurysmal disease or coexisting aneurysm at another
location, regardless of whether or not the lesion was evo-
lutive. Quantitative variables (aneurysm diameter, celiac
aorta diameter, follow-up period) were analyzed as a func-
tion of the lesion’s evolutive nature or not with one-way
analysis of variance. The nonparametric Kruskal-Wallis test
was used for small samples. For all statistical tests, the P
value was set at .05. Multiple means were compared after
adjustment of the P value with the Bonferroni correction.
RESULTS
The mean interval from aortic surgery to verification of
the CIA diameter on the postoperative CT scan was 68.3
months (range, 24 to 96 months). The mean preoperative
diameter of the CIA was 12.8 mm, and the mean postop-
erative diameter of the CIA was 14.3 mm.
Outcome of patients with aneurysm of at least one
of two common iliac arteries on preoperative computed
tomographic scan (subgroup A2). Examination of the
preoperative CT scans of 19 patients (25.6%) revealed 26
CIA aneurysms that had been overlooked during AAA
repair (subgroup A2). Of these 19 patients, seven (37%)
had bilateral CIA aneurysms and eight (42%) had ectatic
contralateral CIAs; the diameter of the contralateral CIA
was normal in the remaining four patients (21%). The mean
age of these 19 patients was older than that of the rest of the
study population (72.5 years versus 67.2 years); this differ-
ence was statistically significant (P  .036). The preopera-
tive CT scans of the 19 patients in subgroup A2 revealed
that 17 had CIA aneurysms smaller than 30 mm in diameter
Table I. Patient distribution as function of preoperative
CIA diameter
CIA diameter Group No.
Dilatation A 32 (43.2%)
Ectasia A1 13 (17.6%)
Aneurysm A2 19 (25.6%)
Normal B 42 (56.8%)
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(mean diameter, 20 mm). The other two patients had CIA
aneurysms measuring 30 mm in diameter.
For the 17 patients with CIA aneurysms smaller than
30 mm (24 aneurysms), we estimated the change in the
diameter of these CIA aneurysms over time (Table II). The
diameter of the CIA was measured on only two CT scan
films (one preoperative study and one postoperative study);
in addition, the interval between the two studies was vari-
able. Furthermore, these measurements were made only for
a small group of 24 preoperative aneurysms. With these
conditions, we can only estimate the evolution of the
diameter of CIA aneurysms over time. Analysis of the data
in Table II allowed us to distinguish two groups of patients.
On the postoperative CT scans obtained after an interval of
2 to 6 years (mean, 4.4 years), the aneurysms with diame-
ters smaller than 30 mm had expanded little (expansion
rate, 0.2 mm/year). On the postoperative CT scans ob-
tained after an interval of 7 or 8 years, the expansion rate for
these aneurysms was between 1 and 1.5 mm/year.
Two patients had preoperative CIA aneurysms that
measured 30 mm in diameter. These aneurysms expanded
more rapidly than those smaller than 30 mm in diameter. In
one case, the CIA aneurysm measured 43 mm on the
postoperative CT scan obtained after an interval of 3 years,
corresponding to a mean aneurysmal expansion rate of 4.3
mm/year. This patient underwent endovascular treatment
of the iliac aneurysm. In the other case, the aneurysm
measured 45 mm on the postoperative CT scan after an
interval of 4 years, corresponding to a mean expansion rate
of 3.7 mm/year. This patient was managed with conven-
tional surgical repair of the iliac aneurysm with removal of
the aortic tube graft and placement of an aorta biiliac
bifurcated graft.
Patients with increase in diameter of at least one
common iliac artery on postoperative computed tomo-
graphic scan. The postoperative CT scan studies revealed
an increase in the size of the CIA in 18 patients. The
preoperative CT scans of these 18 patients showed ectatic
CIAs in five patients (subgroup A1) and aneurysmal CIAs
in 10 cases (subgroup A2); the preoperative diameters of
the CIAs were normal in the remaining three patients
(group B). The difference in the prevalence of arterial
hypertension between patients who showed an increase in
the size of the CIA (42%) and those in whom CIA size
remained stable (58%) was not statistically significant (P 
.4). The mean diameter of the AAA in patients with an
increase in the size of the CIA (mean diameter, 58.7 mm)
was not significantly different from the mean diameter in
patients with a stable CIA size (mean diameter, 54.2 mm;
P  .22). The difference in the diameter of the celiac aorta
between patients with an enlargement of the CIA (mean
diameter, 27 mm) and patients in whom the CIA remained
stable (mean diameter, 22.3 mm) was statistically signifi-
cant (P  .03). The difference between the proportion of
iliac calcifications in patients with an increase in the size of
the CIA compared with patients with a stable CIA was not
statistically significant (P  .1). Among those patients in
whom the CIA had enlarged in diameter on the follow-up
scan, the proportions of patients with polyaneurysmal dis-
ease12 and those with an aneurysm at another location were
determined. Comparison of these data with those for pa-
tients in whom the diameter of the CIA had remained
stable failed to reveal any statistically significant difference
(P  .06 and P  .09, respectively).
Among the 18 patients who showed an increase in the
size of the CIA on the postoperative CT scan, particular
attention was paid to the 10 patients (ie, 13.5% of the entire
study population) without any aneurysmal CIA on the
preoperative CT scan who had CIA aneurysms develop
after surgery. Twelve CIA aneurysms were measured on the
postoperative CT scans of these 10 patients (two patients
had bilateral aneurysms). Three of these 10 patients were
from group B (ie, the 42 patients in whom the preoperative
CIA diameter was normal), and seven belonged to group A
(the 32 patients in whom a dilatation of at least one of the
two CIAs had been overlooked during AAA treatment).
Five patients had preoperative ectasia (patients in subgroup
A1), and two patients in subgroup A2 (the 19 patients with
a CIA aneurysm overlooked during AAA management) had
an aneurysm develop on the contralateral CIA. The evolu-
tion of the diameter of the CIA in these 10 patients is
presented in Table III. The mean age of the patients in
whom a postoperative CIA aneurysm developed was not
older than that of the entire study population (P  .156).
The mean diameter of the CIA aneurysms detected on the
postoperative CT scans was 19.25 mm. None of these 10
Table II. Evolution of 24 CIA aneurysms with
preoperative diameter smaller than 30 mm
Age
(y) Side
CIA diameter (mm) Follow-up
Preoperative Postoperative
Interval
(y)
Expansion
(mm)
75 R 20 20 2 0
L 20 20 0
70 R 18 18 3 0
L 18 18 0
85 L 21 21 4 0
68 R 21 25 4 4
75 R 20 20 4 0
L 18 18 0
67 L 18 18 4 0
78 R 18 18 5 0
72 R 20 20 5 0
81 L 18 20 5 2
67 R 20 21 6 1
L 28 30 2
58 L 20 20 6 0
77 R 20 26 6 6
L 18 23 5
67 L 20 30 7 10
78 R 20 30 7 10
L 20 30 10
65 R 18 25 7 7
72 R 20 20 7 0
77 R 20 27 8 7
L 18 27 9
R, Right; L, left.
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patients was symptomatic, and all aneurysms were discov-
ered fortuitously. None of these patients needed reopera-
tion because of expansion of the diameter of the CIA.
Among the 10 patients in whom the CIA showed aneurys-
mal change on the postoperative CT scan, the contralateral
CIA was ectatic in most cases (mean diameter, 13.8 mm).
The diameter of the AAA was not larger in the patients in
whom an aneurysmal CIA developed than in the other
patients (P  .577). Furthermore, anastomotic aneurysms
were not more frequent in these 10 patients than in the
others (P  .595). In contrast, the diameter of the celiac
aorta in those patients in whom a postoperative iliac aneu-
rysm developed was significantly larger (mean diameter, 25
mm) than in the other patients (mean diameter, 21 mm;
P  .05). Another aneurysmal location was found at a
distance from the site of aortic surgery in three of the 10
patients: an aneurysm of the thoracic aorta in one case and
an aneurysm of the hypogastric artery in two cases. The
proportion of patients with another aneurysmal location
was higher in the patients in whom the CIA had increased
in diameter on the followup CT scan compared with those
in whom CIA diameter had remained stable, but the differ-
ence was not statistically significant (P  .294).
DISCUSSION
Iliac artery aneurysms (IAAs) account for 0.9% to 7% of
all intraabdominal aneurysms.15-17 The results of studies
on IAAs are difficult to compare. Indeed, in most series, the
minimum diameter at which the CIA is considered aneu-
rysmal is not defined. Furthermore, considerable variation
exists in the methods used to measure arterial diameter.
Finally, even when a definition is provided for CIA aneu-
rysms, it differs from one series to another. Provan et al8
defined CIA ectasia as a diameter between 15 and 30 mm;
these authors considered CIA aneurysmal when the diam-
eter was greater than or equal to 30 mm. Santilli, Wernsing,
and Lee18 defined a CIA aneurysm as a permanent localized
dilatation larger than 15 mm in diameter, whereas Krupski
et al15 considered an IIA starting at a diameter of 25 mm.
In our study, we used the definition of an aneurysm estab-
lished by the Ad Hoc Committee on Reporting Standards
of the Society for Vascular Surgery and the International
Society for Cardiovascular Surgery.13 In men, the normal
diameter of the CIA is 12 mm.14 In our exclusively male
study population, a CIA was considered aneurysmal when
its diameter was greater than or equal to 18 mm, and CIA
ectasia was defined as a diameter greater than 12 mm but
less than 18 mm.
Most IAAs occur on the CIA, in association with an
AAA with which they share the same evolution.19-21 The
incidence rate of IAAs and AAAs discovered synchronously
varies among series from 5% to 46%.1 In two multicenter
studies on the treatment of AAA in France during a 1-year
period conducted by the groups of the Association de
Recherche en CHIrurgie Vasculaire22 and the Association
Universitaire de Recherche en Chirurgie,23 preoperative
IAAs represented 30% and 45%, respectively, for 26% and
40% aortoaortic tube grafts, respectively. In the series of
Lavee et al2 concerning 86 aortic tube grafts placed during
elective surgery, 24.4% of the patients had an IAA (unilat-
eral or bilateral) before surgery. In our series, the presence
of a CIA aneurysm was overlooked on the preoperative CT
scan of 19 patients (group A2; ie, 25.7%). We therefore
sought to determine whether the risk of expansion of a CIA
dilatation overlooked during placement of a tube graft
justifies therapeutic management of CIA lesions during the
same surgical session as AAA repair, with preferential place-
ment of an aorta biiliac bifurcated graft.
Two of the 74 patients (2.7%) in our series needed
repeat surgery because of an increase in the size of a CIA
aneurysm on the postoperative CT scan after a mean fol-
low-up period of 6 years. Calcagno et al24 reported on a
series of 39 patients who underwent elective AAA repair
with placement of an aortoaortic tube graft. None of these
patients needed repeat surgery for an increase in the size of
a CIA aneurysm after a median follow-up period of 6 years.
The two patients in our study who needed reoperation had
CIAs measuring 30 mm in diameter on the preoperative
CT scan. In the literature, CIAs with a diameter greater
than or equal to 30 mm have a high risk of rupture and
justify surgical management.25-28 Santilli, Wernsing, and
Lee18 showed that common IAA expansion rates are de-
pendent on aneurysm size. In their study, IAAs between 3
and 5 cm in diameter expanded at a rate of 2.6  1
mm/year. The two CIA aneurysms in our series that mea-
sured 30 mm in diameter before surgery expanded by 4.3
mm and 3.7 mm per year. Repeat surgery could have been
avoided for these two patients if an aorta biiliac bifurcated
graft had been inserted from the outset.
Table III. Characteristics of 10 patients with aneurysmal
CIA expansion
Age
(y) Side
CIA diameter (mm)
Interval
(y)
Expansion
(mm)Preoperative Postoperative
61 R 15 20 4 5
L 15 15 0
65 R 9 19 6 10
L 9 12 3
65 R 12 20 7 8
L 11 11 0
66 R 12 12 7 0
L 12 18 6
67 R 15 20 7 5
L 20 30 10
56 R 15 18 7 5
L 10 10 8
72 R 20 20 7 0
L 12 18 6
67 R 15 19 8 4
L 15 18 3
68 R 16 20 8 4
L 16 21 5
68 R 14 20 8 6
L 11 15 4
R, Right; L, left.
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CIA aneurysms smaller than 30 mm in diameter discov-
ered synchronously with an AAA have the same risk of
evolution as aneurysms larger than 30 mm. Kasirajan et al25
and Dosluoglu, Dryjski, and Harris28 found that CIA an-
eurysms smaller than 30 mm in diameter remained stable
the first 5 years after diagnosis. In our series, 24 CIA
aneurysms with diameters smaller than 30 mm had been
overlooked but were detected on the preoperative CT scan
in 17 patients (subgroup A2). These aneurysms enlarged
slowly the first 4 years (average, 0.2 mm/year). On the
follow-up CT scans obtained 7 to 8 years after aortic tube
graft placement, the diameters of five aneurysms were at the
borderline for surgery (27 to 30 mm). This requires us to
evaluate the risks of reoperation for elderly patients (mean
age, 80 years) with associated diseases and greater risk
factors. Endovascular treatment of CIA aneurysms appears
to be a suitable alternative to conventional surgical man-
agement for poor surgical candidates. The feasibility of
endovascular treatment of CIA aneurysms has been evalu-
ated in the literature, but the evolution of implanted cov-
ered grafts and their long-term complications remain un-
clear.29,30
Kalman et al31 obtained a follow-up CT scan for 39
patients treated for AAA with placement of an aortoaortic
tube graft; the rate of postoperative iliac aneurysms was
30.8% (ie, 12 patients) after a mean follow-up period of 129
months. These authors did not take into account the pre-
operative diameter of the CIA.31 Of the 12 patients in that
series in whom a postoperative aneurysm developed, a
certain number must have had a preexistent aneurysms
before surgery. This would explain the high percentage of
postoperative IAAs found by these authors. Among all 74
patients in our series, a CIA aneurysm was discovered in 10
patients (13.5%) on the postoperative follow-up CT scan.
This percentage excludes the 19 patients with a CIA aneu-
rysm before surgical AAA repair.
Among the 18 patients in our series with CIA enlarge-
ment on the postoperative CT scan, a significant number
had a dilatation of the celiac aorta (P .03). In contrast to
the findings of Provan et al,8 arterial hypertension was not
predictive of postoperative development of a CIA aneurysm
in our study (P  .4). Most of the CIAs that became
aneurysmal after aortoaortic tube graft placement had been
ectatic (diameter between 12 and 18 mm) on the preoper-
ative CT scan. These new CIA aneurysms were diagnosed
an average of 7 years after AAA repair and aortic graft
placement and measured less than 30 mm in diameter at
diagnosis (mean diameter, 19.25 mm). IAAs of 20 mm in
diameter tend to remain stable the first 4 to 5 years,
reaching the threshold of 30 mm in diameter a mean of 7 to
8 years after diagnosis.
CONCLUSION
After the placement of an aortoaortic tube graft during
elective AAA surgery, the rate of reoperation for an increase
in the size of the CIA was low in our series (2.7%). Aor-
toaortic tube grafts are justified for CIAs with diameters
smaller than 18 mm. CIA aneurysms with preoperative
diameters greater than or equal to 30 mm increase rapidly
in size and should be treated in the same surgical session as
the AAA with placement of an aorta biiliac bifurcated graft.
The risk of evolution of CIA greater than or equal to 18
mm but smaller than 30 mm in diameter justifies an aorta
biiliac bifurcated graft if the celiac aorta is greater than 25
mm in diameter or if the life expectancy is longer than 8
years. These results must be interpreted with caution be-
cause of the retrospective nature of this study with a poten-
tial for selectivity bias because only males were included and
Decision tree for elective surgical repair of AAA in presence of CIA dilatation on preoperative CT scan. A, diameter.
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because the postoperative CT scans were obtained after
variable intervals.
On the basis of our results, we propose a decision tree
(Fig) for selection of a tube graft or a bifurcated graft. Our
algorithm of recommendations is based on arbitrary crite-
ria. A prospective study is currently in progress to validate
this tree.
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